During transport of triglycerides from intestine to blood and from blood to adipose tissue, hydrolysis and re-esterification take place. The experiments reported here were done to determine whether triglycerides in adipose depots are continually hydrolyzed and their fatty acids re-esterified, or whether triglyceride molecules, once deposited, remain intact in storage until mobilized.
Hollenberg studied this question (1) by exteriorizing the epididymal fat pads of living rats according to the method of Stein and Stein (2) and immersing the pads, with their blood supply intact, into a solution of palmitic acid-14C. The pads were then replaced within the animal, and the operative wound was closed. The distribution of the labeled palmitate between the more saturated and less saturated glycerides was studied both shortly after the immersion and 2 weeks later. Little exchange of the isotope between the two glyceride groups was found after 2 weeks. In the studies reported here, rats were fed in sequence fats of widely differing fatty acid compositions. Adipose tissue was then analyzed in order to detect those triglycerides that could have been formed only by interesterification within adipose stores. The evidence indicated that little exchange of triglyceride fatty acids occurred in storage even after 2 months.
Methods
Triglycerides were separated according to their degree of unsaturation by the thin layer chromatographic method g of silica gel G and 140 ml of 12a% aqueous silver nitrate solution was spread as a layer 700 Table I .
Rats were killed by decapitation, and the epididymal fat pads were homogenized in chloroform-methanol 2: 1 (vol/vol). The homogenates were filtered, extracted with 0.2 vol of 0.15 M saline, and the chloroform phases evaporated. Lipid residues were dissolved in petroleum ether (bp 30°to 600 C) for chromatography on AgNO3-impregnated silica gel G.
Nomenclature Figure 1 , the glyceride patterns of the dietary fat and of the adipose tissue that resulted from feeding it are compared. Coconut oil is a highly saturated fat, and the adipose tissue of rats fed this oil contained only highly saturated glycerides. The adipose tissue did not contain appreci- Figure 2 shows that the pattern of glycerides seen in adipose tissue after feeding coconut oil and safflower oil resembles the one that would be seen after mixing the oils in vitro without interesterification. Table II lists the fatty acid compositions of the adipose tissue triglycerides displayed in Figure 2 . From each adipose sample two groups of glycerides were isolated by chromatography on AgNO3-silica gel G: 1) [022] triglycerides (monosaturated dilinoleins). This group of glycerides is found in safflower oil, not in coconut oil. Any incorporation of lauric or myristic acids into this group of glycerides must have resulted from exchange of fatty acids between triglycerides derived from the two dietary fats. The fatty acid composition of [022] glycerides cannot be affected by feeding triolein, since this group contains no monoenoic acids. In Figure 3 is plotted the ratio of short-chain to total saturated acids for the whole adipose triglyceride and for the [022] glycerides. At 6 weeks, the ratio was 0.51 in the whole adipose triglyceride, but only 0.14 in the [022] glycerides. During the final 9 weeks, little further penetration of shortchain acids into this group occurred.
2) [122] triglycerides (oleodilinoleins).
The ratio of the isomers 212 to 122 in this group was determined by pancreatic lipase hydrolysis of the [122] glycerides. The expected values for this ratio were computed two ways: for a random interesterification of the total adipose triglyceride, and according to Vander Wal's distribution theory (9) , which accounts for the actual distribution of fatty acids on the central glycerol carbon. The latter calculation was based on results of pancreatic lipase hydrolysis of the whole adipose triglyceride. In Figure 4 , the expected and observed values for the isomer ratio 122/212 are compared. The stability of the isomer ratio in the [122] triglycerides indicates that this group did not undergo extensive interesterification in adipose tissue stores.
The glycerides of adipose tissue after feeding a mixture of coconut oil, safflower oil, and triolein.
A control group of five rats was fed the three oils together for 6 weeks, then triolein alone for the final 9 weeks. Figure 5 shows that when the oils were fed together rather than in sequence, a con- ecker (10) . In that study, rats were fed coconut oil for 2 weeks, then fasted. During the fast, lauric and myristic acids disappeared from adipose tissue more rapidly than palmitic acid. Discussion When rats were given a diet containing both fat and carbohydrate without restriction, little exchange of fatty acids among adipose tissue triglycerides took place even after 2 months. This finding, made under normal physiological conditions, confirms and extends the results of Hollenberg's incubation studies (1) .
These results must be reconciled with the observation that lipolysis and interesterification occur during incubation of fat pads in vitro (11, 12) . The probable explanation is that the pool of triglycerides derived from re-esterification of the fatty acids in the lipolytic pool is small and not in equilibrium with the bulk triglyceride.
Slow interesterification within the depots probably did occur. Figure 3 shows that the ratio of short-chain to total saturated fatty acids in the [022] glycerides was only relatively constant. The ratio rose from 0.14 at 6 weeks to 0.2 at 15 weeks. The relative constancy of this ratio may not be due entirely to lack of interesterification. Any tendency of this ratio to rise because of interesterification might be offset in part by the more rapid loss from adipose tissue of short-chain saturated acids than long-chain saturated acids.
Whereas triglycerides, after deposit, did not undergo extensive interesterification, some mixing of fatty acids from the two diets did occur before deposit, during the period when dietary coconut oil was replaced with safflower oil. As shown in Figure 3 , at 6 weeks the ratio of short-chain acids to total saturated acids in the [022] glycerides was not zero, but 0.14. This mixing before deposit could have occurred at several sites: in the intestine, where plasma fatty acids may be incorporated into triglycerides entering the lymph (13); in the liver, where plasma fatty acids are incorporated with dietary fatty acids in lipoprotein triglyceride (14) ; and in cytoplasm of adipose cells, where newly arriving triglycerides are largely hydrolyzed and re-esterified with new glycerol before deposit (15) (16) (17) (18) (19) (20) .
In interpreting the changes in the fatty acid composition of depot fat brought about by changes in the diet, the possibility of differential mobilization from adipose tissue must be considered. Figures 3 and 5 show that during the final 9 weeks of the experiment, glycerides containing short-chain saturated acids were more rapidly lost from adipose tissue than glycerides containing long-chain saturated acids. In Hirsch's study of the turnover of fatty acids in human adipose tissue (21) , no differences were noted in the rates of mobilization of palmitic, stearic, oleic, and linoleic acids. Human adipose tissue, however, contains only small quantities of lauric and myristic acids. The more rapid disappearance of short-chain glycerides may be related to the properties of the epinephrine-sensitive adipose tissue lipase described by Rizack (22) , which in vitro hydrolyzes short-chain saturated glycerides more rapidly than long-chain saturated glycerides. It is also possible to explain the more rapid disappearance of short-chain glycerides from adipose tissue without assuming differential mobilization. If more long-chain than short-chain acids are recycled back to adipose tissue after mobilization, the proportion of short-chain acids in the tissue will decrease. Summary The extent to which triglycerides stored in adipose tissue undergo hydrolysis and re-esterification was investigated. A group of rats was fed a series of oils of widely different fatty acid compositions. The triglycerides of adipose tissue were then separated according to their degree of unsaturation by chromatography on silicic acid impregnated with silver nitrate. By this procedure, it was possible to detect triglycerides that could have been formed only by interesterification of the different dietary fats in adipose depots. Little interesterification occurred during a 9-week period. It is concluded that most triglyceride molecules in adipose depots are stored intact until mobilized.
Triglycerides containing short-chain saturated acids (lauric and myristic) were mobilized more rapidly from adipose tissue than were glycerides containing long-chain saturated acids.
